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[57] ABSTRACT 

A bone screw comprising a shaft having a first set of 
leading threads and a second set of trailing threads 
spaced apart from the fint set of threads by an un- 
threaded central portion. The second set of threads arc 
carried ejctemally on a sleeve having a smooth inner 
cyiindrica] surface such that the sleeve is slidable about 
the unthreaded shaft portion. A raised lip is provided 
about the trailing end of the shaft to retain the sleeve on 
the shaft 

The first and second set of screw threads are like- 
handed, but preferably of different pitch, with the pitch 
of the first set of screw threads exceeding that of the 
second set of screw threads to effectively hold portions 
of a fractured bone in compressive engagement 
Provision of the second set of threads on a slidable 
sleeve enables the main shaft to slide throu^ the sleeve 
and back out of the bone, when absorption occurs such 
as when the inventton is used to repair a femoral neck 
fracture. The ability of the main shaft to back out in a 
direction opposite the femoral head is an advantage 
because if the second set of threads were fixed on the 
main shaft, the bone screw would tend to penetrate the 
femoral head and enter the joint capsule when absorp- 
tion occurs, which would cause interference of the joint 
articulation and pain to the patient 

16 Oaims, 1 Drawing Sheet 
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above, penoitt loQghixdinal sliding movemeat between 

BONE SCREW the lag screw and the barrel due to the forces produced 

while such absorption occurs. Griggs also provides a 
Matter endoMd In heavy bndeti [ J appean la the clip which may be optionally insertable into the barrel 
orlglBal patent but foma no part of this reiasoespeciflGa- S to prevent axial roution of the lag screw with respect to 
tion; matter printed hi italks indicates the additions made the barrel member. 

by reissue. It is noted that while a bone screw such as that de- 

scribed in the previously discussed U.S. Pat. No 
BACKGROUND OF THE INVENTION 4,173,555 to Herbert is very suitable for fractures such 

This invention generally relates to a bone screw for as of the scaphoid and other similar small bones, if such 
surgically fastening fractured or severed bone frag- a screw were used to achieve compression of a fracture 
ments. This invention is particularly suitable for use as a across a femoral neck, absorption could cause the screw 
hip fixation pm for fractures of the neck of the femur, to protrude through the femoral head and into the jomt 
although is not Ihnited thereto. capsule which would cause pain to the patient The 

The present invention utilizes many of the features of device would protrude into tlw joint capsule as a result 
U.S. Pat No. 4p 173,555 to Herbert which discloses a of the absorption because as the bone shortens, it is 
bone screw having screw threads which are like-handed unable to longitudinally slide out the other end as with 
but of different pitch on its respective leading and trafl- the compression hip screw of Griggs, 
ing ends and ^>aced apart by a anooth, cylindrical shaft. riniFrT^ of the INVENTION 

The pitch ofthcleadmg threads may exceed that of the 20 OBJECTS OF THE INVENTION 

trailing threads in order to hold the bone firagmenta in a principle object of this invention is to provide a 
compressive engagement bone screw with a first set of fixed threads and second 

U.S. Pat No. 3,031,169 to Grath provides a bone set of threads provided on a slidable sleeve to be spaced 
screw disclosed as suitable for use with femoral neck ^p^rt from the first set of threads, 
fractures which also includes a first leading set of 25 Another object of this invention is to provide a simple 
threads and a second trailing set of threads which arc ^qj^^ screw especially suitable for use in femoral neck 
indicated to be preferably of the same pitch. The second fractures which is to be used without a barrel/plate 
set of threads is carried on a sleeve member which fits assembly, and yet which is still able to provide compres- 
snugly around the unthreaded shaft at its inner end, but ^j^^ ^ fracture site without the additional complica- 
then for the remainder of the sleeve's length has a some- 30 of springs or other compUcatcd additional loading 
what larger internal diameter to accommodate a hehcal mechamsms, and yet which still provides for longitudi- 
spring between the sleeve and the shaft of the screw. ^ ^jj^ ^ ^^j^ adjustment when absorption oc- 
The sleeve carries a spacing ring to center the sleeve on 
the shaft Outside of the rmg is another helical spring 

which is supported against a nut threadably adjustable 35 SUMMARY OF THE INVENTION 

on the outer threaded end o^^^^ The present mvention provides a bone screw includ- 

closurc states that by use of the sjmng means, theb^ ing a aret set of fixed threads at its leading end and a 

ken bones are forced together to faciUtate and exp^ ISLnd^^tLeadsat itst«^^ 

healing. i. • i ^ * u. ^ first set by a smooth cylindrical shaft The first and 

It IS al«, known to use hip « set of SLids ai^ like-handed, but of different 

one set of threads on an elongated shaft. 5uch a screw is *r*r%r ITa- c«* ^* *uZ^a^ u «**f*.r«hiv 
often utilized in a multiple ^g technique. i.e. two P'^ch. 1^ pitch of the ^* °f f^^Z 
or three such screws aU beinVaU^ed through die head ^f^ter than that of the «t of Uuea^ "^^^^Z 

and neck of the femur for Lu^of a neck fracture. compi^on 
Examples of such pins are iUustrated and disclosed in 45 fracture site^The /^^^^ 
U.S. Pat. Nos. 3,842,824 and 3,892,232 to Neufeld and ^«ve which is freely slideab e on 
U.S. Pat Nos. 4,383.527 and 4,450.835 to Asnis. ^^ich is particuhirly advantageous for use as a lup 

Another type of fixation device commonly utilized screw so that the shaft « fbl«^5<^^^';S^^^^^ 'J^t 
for fractures of the femoral neck, is a compression hip withm the sleeve to enable adjustment of the bone 
screw which typically mcludes a first angled barrel and 50 screw when absorption occurs due Uj the in^ forces 
plate member and a Ug screw member receivable <» the femoral bone jomt The abihty of the shaft o 
within the barrel An example of such a compression hip longitudinally slide or back out through the extcrnaUy 
screw is shown in U.S. Pat No. 4,530,355 to Griggs. threaded sleeve helps to prevent the bone screw from 
Griggs also includes a compression screw which may penetrating mto the joint capsde when absorption oc- 
be inserted through the barrel and threaded into the 55 cm. The inner cyhndncal surface of the sleeve has a 
back portion of the lag screw to obtain a tight compres- uniform diameter throughout to provide an umnto-- 
sion between the lag screw and the plate/banel mem- nipted, smooth surface to directly sUde agamst the 
ber. Once the desired amount of compression has been smooth, unthreaded portion of the shaft. This mterface 
achieved, the compression screw may be removed or enables the longitudinal sliding to occur. Axial rotation 
left in place at the option of the surgeon. In the course 60 also may occur between the sleeve and the unthreaded 
of tune, absorption takes place near the fractured bone shaft. 

surfaces. Internal forces act on the lag screw/compres- BRIEF DESCRIPTION OF THE DRAWINGS 
sion screw assembly, causing it to back out of the barrel, 

and thus protrude beyond the barrel/plate assembly. If These features and objects of the invention as weU as 
the compression screw has been removed, absorption 65 others, wUl become apparent to those skilled m the art 
will still cause the lag screw to back out but it is less by referring to the accompanying drawings, 
likely to protrude as far out of die barrel/plate assem- FIG. 1 is an exploded perspective view of a bone 
bly. Such a compression hip assembly as described screw according to tiie present invention; 
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FIG. 2 is an assembled pexvpective view of the bone main AmU 2 to enable the bone screw 1 to be inserted 
screw of FIG. 1; over a guide wire 4S by the surgeon. Such gixide wires 

FIG. 3 is an eiid view of the bone screw of FIG. t; 45 are weU known in the art 

FIG. 4 is a partial perspective view of the trailing end As shown in FIG. 5, the inner cylindrical surface 51 
of the bone screw of FIG. 2; 3 of the sleeve 5 has a uniform diameter throughout and 

FIG. 5 is a cross-sectional view of the trailing end provides an uninterrupted smooth surface to directly 
taken along lines 5—5 of FIG. 3; interface with or slide against the smooth unthreaded 

FIG. 6 illustrates the upper part of the femur in par- portion 3 of the main shaft 2. 
tial section with a partially inserted bone screw accord- The bone screw 1 is utilized as a fixation device to 
ing to the present invention. 10 connect portions of bone across a fracture iherebe- 

FIG. 7 illustrates the upper part of the femur with twccn. As shown in FIGS. 6 and 7, the bone screw 1 is 
three fully inserted bone screws according to the pres^ utilized as a hip screw in the upper part of a femur 40 to 
ent invention. connect the ball bead portion 42 to the main portion of 

DETAILED DESCRIPTION OF THE the femur which has been fractured across the neck 43 

INVENTION at fracture 41. 

The bone sciew 1 may be manufactured from such 

FIGS. 1-7 illQstrate a particularly advantageous em- materials as tttamum* titaniom alloys or 3 16 LVM stain- 
bodiment of the bone screw 1 of the present invention. although other suitable biocompatible matcri- 

The bone screw 1 is particularly suitable for and will be ^ ^ utilized. The first set of threads 9 are 

described in reference to a hip screw for fixation of 20 fanned on an cloagated piece of round cannulated stock 
fracture of the femoral neck area, although it is not ^ smooth unthreaded portion 3 turned to size, 
limited to such usage. leaving the raised lip 20 on the trailing end 7. The slot 

The bone screw 1 includes a main shaft 2 and a sepa- n ig then formed in the traUing end 7. 
rate sleeve member 5. The shaft 2 compnsmg a leadmg j ^ provided in numerous 

end portion 6 and an elongated, smooth unthreaded 25 j conveniently ranging from about 140 mm (5.5 
shaft portion 3. The leading end portion 6 inciud« a . . mm (2.4 in). The preferred outer diameter of 
first set of uniformly pitched threads 9. The unthr^ded unthreaded shaft portion 3 may be approjumately 5 

shaft portion 3 is substantially cylmdncal and includes a ^ having about a 6 

central portion 8 and a trailing end porUOT 7. The sleeve ^ ^4 in) diameter and a width of about I mm (0.04 
member 5 surrounds the unthro^ 30 ^ cannuhuion 16 may be approximately 3 mm 

is fr«^y.«»»<l«bl^,^««tf (0:i2 in) to readily fit over a 2 to 3 Zn (0.08 to 0.12 in) 

smoothmiiercyhndrical5urfa«51.Tl»8^^^ Ude wire 35. TTie imicr diameter of the sleeve 5 is 

•5 includes a second set of jmiformly P/^i»f . 5 ^ ^ (o.2 in) to enable the unthreaded 

externally thereon. The sleeve member 5 « typic^ ^^S^^^y ^ unthreaded shaft portion 

positi<medonoraboutthetraihng«^ 35 P^^^^^out being too loose. The sleeve 5 Zy be 

apart ftom the tot set of thr«ids 9 by the cenU^^ ^proidnSt^ mi (1 in) in length. The second set of 
tion a The outside dmmeter of the setof threads W J^r stock of the sleeve 

10 is P'ef^ljJ^^ ^ ^'^^^'^ °^ '^"^ r^a sk^ is cut thereon. IT^e second set of threads 

thim the protniding hp » b* P~^«^^ shaft portion 3 without worrying about which 

.enJSS%'^o^aL?r«^ra^it^^^ « end was the tnf g «d or Ute leadtag eod^ 

Triy-mg the bone screw 1. The driving means n»y in- 5 because the sleeve 5 could be put on ather way The 

dud?! first transverse slot 11 in the ^ing end 7 for sleeve 5 » installed by "^IX'^'y P'^^'^S '^^^ 

accepting the corresponding narrow screw driving o» *e trading end 7 partoUy closed and forcing the 

M on ttx,l ». The^sleeve 5 may additionally «l««ve » over tte Up » *e pr^ui^ « 

haveasecondtransverseslotSOforacceptingthecorre- 50 the sleeve 5 wiU be retained on the unthreaded shaft 

spending wider screw driving protniaion 32 on tool 30. P°I?°"^- ... - ^ * o k» 

•^esct^maybeinsertedartbivenwitiiprotrusionai ^'HZ^y.^ Jj^^t^^Ltt 

engaged with slot U when slot U is not aligned with defined « • ca«*ttotis thread. preferaWy wUh a self- 

slotM as in FIO. 4. or both protrusions 31 and 32 may tapping design feature, while »he t^«d form of the 

be engaged with slots 11 and 50 respectively when slots 5S second set of threads 10 may be defined as a cortical 

11 anrSb are aUgned as in FIG. 2. However, any suit- thread foim. preferably with a self-upping design fea- 
able driving meai^ corresponding driving tool may ture. Slots 50 and SOa ehminate the ne«l for separate 
be used with the present invention. U is noted that Uie self-tapping cutting flutes on the sleeve 5. 

bone screw 1 does not provide a conventional head on In using tiie bone screw 1 of the present mvenuon. it 

the trailing end. so that the trailing end can be whoUy 60 is first necessary to sdect die appropriate screw length 

sunken into tiie bone into which it b insertirf. desired. It is noted tiial die bone screw 1 is suitable for 

The fint and second sets of threads 9 and 10 are use in a multiple hip pinmng technique as is known m 

like-handed but of different pitch. The pitch of the first the art Thus, the insertion techmque wUl be d«cnbed 

threads 9 is preferably greater than that of the second herein for insertion of tiiree bone screws 1 with refer- 

threads 10 in order to provide a bone screw 1 which 65 ence to FIGS. 6 and 7. However, it is noted that single 

will simply achieve compression of the bone fragments or multiple screw fixation may be utilized with the bone 

upon insertion of the bone screw 1. The bone screw 1 screw 1 of the present invention. However, if a single 
may also be provided with a cannulation 16 throughout screw 1 U used, it may require larger dimensionmg for 



09/16/2003, EAST Version: 1.04.0000 



Re. 33,348 



added strength than that described previously, tn partic- 
ular for the diameter of the shaft and threads. 

For multiple hip pinning, driU the main hole 45 ac- 
cording to conventional techniqiies. Insert the first set 
of threads 9 on the leading end 6 over a guide pin 55 via 
the cannulation 16 in the main shaft 2. A suitable screw- 
driving tool 30 b utilized to drive the bone screw 1 into 
the femur 40. Screw in the bone screw 1 until the 
threaded sleeve 5 tightens against the cortex of the 
femur 40 as shown in FIG. 6. Repeat this step for the 
other two bone screws 1. The femur 40 should be re* 
duced by the surgeon at this point with a small gap 
between the fragments. The slot 50 in the sleeve 5 can 
be matched or lined up with the slot 11 in the trailing 
end 7 to drive both the sleeve 5 and the mam shaft 2 as 
shown in FIG. 2, but this is not necessary. The tool 30 
may be hiserted mto only the slot U when not aligned 
with slot 50 as shown in FIG. 4 upon insertion of the 
bone screw 1. A guide tool (not shown) may be used to 
align the screws 1 for insertion of multiple screws 1. 

Continue to tighten the screws 1 in a patten sequence 
to reduce the friK:ture 41 evenly. Even if the sleeve slot 
50 is not engaged with the insertion tool 30, the second 
set of threads 10 will begin to rotate with the main shaft 

2 due to the pressure and friction of the bone against the 
sleeve 5. Since the pitch of the leading threads 9 is 
greater than that of the trailing threads 10, compression 
of the hone fragments will occur, closing the gap at the 
fracture 41 and compressing the fragments together in 
secure engagement FIG. 7 illustrates the three fVUly 
inserted bone screws 1 across the fractured neck 43 of a 
femur 40. 

Once healing begins to occur and forces begin to act 
on the hip joint, absorption of the bone may occur effec- 
tively causing a shortening of the bone at the neck 43. 
Since the smooth inner diameter of the sleeve 5 is not 
engaged to the unthreaded shaft 3, when this shortening 
occurs, the forces on the femur cause the shaft 3 to slide 
through the sleeve 5. This may cause the trailing end 7 
to slightly protrude out of the femur 40, but this is desir- 
able rather than having the absorption cause the screw 
1 to penetrate through the head 42 and into the joint 
capsule which would occur if the second threads 10 
were not longituxlinally slidable on the unthreaded shaft 
portion 3. The penetration into the joint capsule is not 
desirable because it would interfere with the joint artic- 
ulation and cause pain. 

When the surgeon has determined that healing of the 
fracture 41 is complete, the screws 1 may be removed. 
The main shaft portion 2 of the screw should be 
screwed out with an appropriate tool 30. The sleeve 5 
may stay hi the femur 40 at this pohit or be rotated out 
with the shaft 2. Screw out the shaft 2 until there is 
room to remove the sleeve 5. When there b room, 
screw the sleeve 5 out on the unthreaded shaft portion 

3 by utilizing both the slots 11 and slots 50. Then finish 
removing the main shaft 2 from the femtir 40. 

The invention described herdn is a bone screw 1, 
particularly suited for femoral neck features, which 
incorporates two sets of spaced apart screw threads 9 
and 10, the second set 10 being provided on the trailing 
end 7 of the screw 1 on a slidable sleeve member 5 to 
allow the unthreaded shaft portion 3 of the screw to 
slide through the sleeve and back out of the femur in a 
direction opposite the head 42 of the femur when ab- 
sorption occurs during the healing process. While thb 
invention has been described and exemplined in terms 
of a particularly advantageous embodiment, those 



skilled in the art can appreciate that modifications can 
be made without departing from the spirit and scope of 
thb mvention. 
I claim: 

3 1. A bone screw for connecting portiotis of bone 
across a fracture therebetween, comprising: 

(a) a shaft comprising a leading end portion including 
a first set of uniformly pitched screw threads and 
an elongated, smooth unthreaded portion including 

10 a central portion and a trailing end portion; 

(b) a sleeve member having a smooth inner cylindri- 
cal surface surrounding the elongated unthreaded 
portion and being freely slidable thereabout the 
bone screw not having any resilient means between the 
sleeve member and the unthreaded portion^ the sleeve 
member including a second set of uniformly 
pitched screw threads thereon, the sleeve member 
adapted to be positioned substantially about the 
trailing end portion spaced apart from the first set 
of threads by the central portion; 

(c) a retaining means to prevent the sleeve member 
from sliding off the shaft; and 

(d) a driving means on the trailing end portion to 
accommodate a tool for driving the screw. 

2. The bone screw of claim 1 wherein the first and 
second sets of screw threads arc like-handed but of 
different pitch. 

3. The bone screw of claim 2 wherein the pitch of said 



20 



25 



30 



first set of screw threads U greater than that of the 
second set of screw threads. 

4. The bone screw of claim 1 wherein the retaining 
means includes a protrudmg lip about the trailing end of 
the shaft 

35 5. The bone screw of claim 1 wherein the shaft has a 
n»nni!Uf*"« throughout its axial length. 

6, The bone screw of claim 1 whercm the driving 
means includes a slot in the trailing end of the shaft for 
accepting a tool. 
4Q 7. The bone screw of claim 6 wherein the driving 
means further includes a slot in the sleeve member. 

A A bone screw for connecting portions of bone across a 
fracture therebetween, comprising: 

(ff) a shaft comprising a leading end portion including a 
45 first set of uniformly pitched screw threads and an 
elongated, smooth unthreaded portion including a 
central portion and a trailing end portion: 

(b) a sleeve member having a smooth inner cylindrical 
surface surrounding the elongated unthreaded portion 

50 and being freely slidable thereabout, the sleeve mem- 
ber including a second set qf unifbrmly pitched screw 
threads thereon, the sleeve member adapted to be 
positioned substantially about the trailing end portion 
spaced apart from thefirstsetof threads by the central 

53 portion: 

(c) a retaining means to prevent the sleeve meml>erfrom 
sliding off the shqft: and 

{d) a driving means on the trailing end portion to aceom- 
modate a tool for driving the screw, and wherein the 

60 driving means includes a slot in the trailing end of the 
shaft for accepting a tool arui [The bone screw of 
claim 6] wherein the sleeve member includes a 
leading edge and a trailing edge and wherein the 
driving means further includes a slot in the sleeve 

63 member on both the leading and trailing edges and 
wherein the threads on the sleeve member are 
adapted to cut in both the forward and reverse 
directions, enabling the sleeve member to be assem- 
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bled onto the shaft with either end being the lead- 
ing or trailing end. 

9. The bone screw of claim 1 wherein the outside 
diameter of the second set of threads is greater than the 
outside diameter of the fint set of threads. ^ 

10. The bone screw of claim 1 wherein the inn^ 
cylindrical surface of the sleeve member has a uniform 
diameter throughout providing an uninterrupted sur- 
face to directly slide against the smooth unthreaded 
portion of the shaft 

JL A bone screw for connecting portions of bone across 
a fracture therebetween, comprising: 

{a) a shaft comprising a f coding end portion including a 
first set of threads and an elongated unthreaded por- ^5 
tion extending therefrom; 

{b) a sleeve member hanng an inner surface surround' 
ing the elongated unthreaded portion and being freely 
siidable relative to the unthreaded portion of the shaft, 
the bone screw not having any resilient means between 20 
the sleeve member and the unthreaded portion, the 
sleeve member including a second set of threads 
thereon; and 

(c) a means for driving the bone screw, 

12. A bone screw for connecting portions of bone across 25 
a fracture therebetween, comprising: 

{a) a shaft comprising a leading end portion including a 
first set of threads and an elongated unthreaded por- 
tion extending therefrom: ^ 

{b) a sleeve member having an inner surface surround- 
ing the elongated unthreaded portion and being freely 
siidable relative to the unthreaded portion of the shqft, 
the bone screw not having any resilient means between 
the sleeve member and the unthreaded portion, the 35 
deeve member including a second set of threads 
thereon: 

(c) a retaining means to prevent the sleeve member from 

sliding off the shaft; and 
{d) a means for driving the bone screw. 40 

13. A bone screw for connecting portions of bone across 
a fracture therebetween, comprising: 

(a) a shaft comprising a leading end portion including a 
first set of threads and an elongated unthreaded por^ 
tion extending therefrom: 45 



(6) a sleeve member having an Inner surface surround- 
ing the elongated unthreaded portion and being freely 
siidable in the longitudinal direction relative to the 
unthreaded portion of the shafi the bone screw not 
having any resilient means between the sleeve member 
and the unthreaded portion, the sleeve member in- 
cluding a second set of threads thereon; and 

(c) a means for driving the bone screw. 

14. A bone screw for connecting portions of bone across 
a fracture therebetween, comprising: 

(a) a shaft comprising a leading end portion including a 
first set of threads and an elongated unthreaded por- 
tion extending therefronv 

(6) a sleeve member having an inner surface surround- 
ing the elongated unthreaded portion and being freely 
siidable relative to the unthreaded portion of the shaft, 
the sleeve member including a second set to threads 
thereon; and 

(c) a means for driving the bone screw, and wherein the 
inner surface of the sleeve member has a uniform 
diameter throughout substantially the entire length of 
the sleeve member providing an uninterrupted surface 
to directly slide against the smooth unthreaded por- 
tion of the shaft 

15. The bone screw of claim II wherein the inner surface 
of the sleeve member surrounding the elongated un- 
threaded portion of the shaft extends at least one-third of 
the length of the sleeve member providing a bearing surface 
to slide along the shaft 

16. A bone screw for connecting portions of bone across 
a fracture therebetween, comprising: 

(a) a shaft comprising a leading end portion including a 
first set of threads and an elongated unthreaded por- 
tion extending therefrom; 

{b) a sleeve member having an inner surface surround- 
ing the elongated unthreaded portion and being freely 
siidable relative to the unthreaded portion of the shaft, 
the sleeve member including a second set of threads 
thereon; and 

(c) a means for driving the bone screw, and wherein the 
inner surface of the sleeve member surrounding the 
elongated unthreaded portion of the shaft extends 
subsuintially the entire length of the sleeve member 
providing a bearing surface to slide along the shaft 
« * • • « 
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